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THE AVIAN RESEARCH TASK FORCE

A,s noted above, KENETECH Windpower has been actively involved in the research of avian behavior
around its Windplants since the mid-1980s. In many cases, the company has had tremendous success in.
reducing avian mortalities. Bird deaths, resulting from electrocution, have been significantly reduced
within KENETECH's wind resource areas by retrofitting overhead electrical systems, utilizing
underground wiring when feasible, and employing bird protection on' all new installations.

The company has had limited success, however, determining why some birds (including certain types of
raptors) are able to avoid colliding with wind turbines while other birds cannot.

In 1991, in the wake of the two-year study commissioned by the California Energy Commission,
KENETECH sought the assistance of Dr. Tom J. Cade. At that time, Dr. Cade was Director of the
World Center for the Birds of Prey and founding Chairman and Director of the Peregrine Fund, an
organization committed to the study and preservation of raptors.

Accompanied by his colleague, Dr. William Burnham, President of the Peregrine Fund, Dr. Cade visited
KENETECH Windpower's Windplants in the Altamont Pass and Solano County, California. They
reviewed the research that was funded by KENETECH Windpower and the California Energy
Commission's report, The initial observations of Drs. Cade and Burnham, later affirmed by the Avian
Research Task Force, were as follows:

•

•

•

Neither the KENETECH-commissioned research nor the study funded by the California Energy
Commission was based on a sufficient number of observations to satisfy a scientific standard of
verifiability. Windpower's blade painting research, for example, was not based on a statistically
valid sample size to draw any conclusio~ regarding its viability as an effective mitigation device.

To correct the methodological deficiency of previous studies, researchers must either increase the
sample size or extend the time frame of the studies. (The reason that the number of observations
in previous studies was so small is because relatively few natural encounters take place.) To
address this problem, the time frame of the study could be shortened by artificially increasing the
number of bird/turbine encounters through the use of trained bird populations.

The number of recorded mortalities does not indicate prima facie that any of the affected
populations are in danger in terms of population stability. To validate this assertion, a study
should be undertaken to make a population estimate of Golden Eagles in the Altamont Pass and
to calculate what proportion of Eagles observed in the Pass are migrants and which are residents.

Dr. Cade further suggested that individuals who have extensive research experience with avian
physiological response to stimuli might be persuaded to design a study using trained birds. Based on his
observations and recommendations, KENETECH asked Dr. Cade to assemble a task force of specialists
to develop a comprehensive avian research program.
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In August of 1992, the Avian Research Task Force was established to develop and implement a research
program to devise effective long-term mitigation measures for KENETECH Windpower's Altamont Pass
Windplant. The members of the Task force a~e:

• Dr. Tom Cade, Task Force Chairman and Professor Emeritus of Ornithology, Cornell
University, Ithaca, New York. While working at the World Center for Birds of Prey and the
Peregrine Fund, he pioneered adaptive breeding and reintroduction of the,peregrine falcon in the
wild, thus saving the species from extinction.

• Dr. Mark Fuller, National 'Biological Survey, U.S. Department of Interior and Director of the
Raptor Research and Technical Assistance Center, Boise State University, BoiSe, Idaho. Dr.
Fuller was formerly the chiefof the Population Dynamics Group-Migratory Bird Research Branch
at the U.S. Fish and Wildlife Service's Patuxent Wildlife Research Center in Patuxent, Maryland.
Dr. Fuller was involved in the early use of radio telemetry in the study of avian flight and
migration.

• Dr. Melvin Kreithen, Associate Professor, Department of Biological Sciences, University of
Pittsburgh, Pittsburgh, Pennsylvania. Dr. Kreithen is a graduate of Cornell University and is the
foremost authority on the sensory physiology of pigeons - involving the modalities of sight,
sound and smell. Dr. Kreithen developed of the 3-D Tracking System being employed in the
field research of the Task Force.

• Dr. Vance Tucker, Professor of Zoology, Duke University, Durham, North Carolina. A
graduate of UCLA, Dr. Tucker is one of the world's foremost authorities on the gliding flight
of birds, particularly vultures and eagles.

• Dr. Charles Walcott, Executive Director, Laboratory ofOrnithology, Cornell University, Ithaca,
New York. Dr. Walcott, a graduate of Harvard University, is an authority on the navigation of
homing pigeons.
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Two research facilities were established as focal points for the Avian Research program.

MIDWAY RESEARCH CENTER

The Midway Research Center is located, on-site, at the KENETECH Windpower Windplant in the
Altamont Pass. KENETECH Windpower personnel are assisting with the Avian Task Force's research
on a full-time basis: Dr. David Schmitt, the resident scientist responsible for managing and conducting
the Altamont-based research projects; Mr. Ron Barsic, a pigeon handler and research technician; and
Ms. Denise Weingart, a wildlife response coordinator and research technician. Dr. Kreithen is the
research supervisor at this location.

BOISE RESEARCH CENTER

This facility is being developed and operated under a cooperative agreement between KENETECH and
Boise State University (BSU) in Boise, Idaho. At this location, laboratory-based research is underway to
better understand the sensory discrimination skills of raptors. The study team is utilizing the combined
facilities of BSU, the Boise Zoo, and the Raptor Research and Technical Assistance Center. The Boise
staff consists of Dr. Hugh Mcisaac, the resident scientist; Mr. George Carpenter, .a biological
technician; and Ms. Stephanie Gossett, who provides administrative support. Drs. Cade and Fuller are
the research supervisors at this site.
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RESEARCH STRATEGY

The first question that the research must address is: Why do some birds collide with the turbines. while
others.do not?

• Do birds collide with turbines because of some physiological problem or is it related to behavior?
• Can birds see the turbines and, if so, how do they perceive them?
• Do the rotating blades of a turbine appear to a bird as a disk or can a bird distinguish the rotation

of individual blades?
• Are the birds that collide with turbines engaged in an activity or behavior that focuses their

attention away from the turbines - Le., in pursuit of prey or, perhaps, "riding" thermal wind
currents and drifting backwards toward the turbines?

• Do the birds see tbe turbines but fail to perceive them as a threat?
• Are collisions a result of a combination of physiological and behavioral factors?
• Does the incidence of collisions vary by avian species?
• Are physiological and behavioral factors influenced by varying conditions such as the differences

in lighting during the day?
• Is weather a factor in the collisions?
• Are wind speed and direction a significant factor in the collisions?
• Do certain turbine locations or alignments present more of a risk to birds than others?
• Is the size of a wind turbine blade and the rate of its rotation a relevant factor?

In order to answer these questions relating to avian sensory discrimination skills, the Task Force devised
a research program to determine:

1. What birds can/cannot see and hear?
2. When, during the course of its flight, does a bird begin to take the mechanical action necessary

to avoid a wind turbine?
3. Which colors andlor sounds do birds tend to avoid?

Through its research, the Task Force also hopes to gain a better understanding of how birds use the
Altamont Pass wind energy production area (e.g., hunting, nesting, migration, etc.) in order to develop
and implement effective long~term mitigation measures based on the natural behavioral traits of birds.

In order to determine what effect, if any, varying conditions have on a bird's ability to utilize its sensory
perception skills, it is necessary to test and observe birds flying around the turbines at different times of
the day and year, under a variety of weather conditions. Similarly, it is necessary to determine if these
changes in conditions adversely affect avian activities around wind turbines.

The research of the Task Force also addresses an earlier problem - the inability to conduct tests and
observations that produce statistically valid results. As previously noted, this lack of data has been a
serious deficiency in every study done on this subject to date.

The Task force research also focuses directly on the significance of avian mortalities in terms of broad
population dynamics. The federal legal standard of protection for the Golden Eagle and many other
species is "no losses". There is, however, a general consensus among experts familiar with this issue
that this standard is not attainahle. If this assenion is correct, the critical question is: What level of loss

9



is acceptable for each species?

In order to understand the significance of the number of mortalities reported to date, it is necessary to
understand the population dynamics of the species in question. For example, what is the significance of
the loss of 78 Golden Eagles over a two-year period (if it actually were to occur)?

Finally. the Task Force's research strategy also addre$ses the need to validate the long-term effectiveness
of any mitigation action and/or device it proposes to KENETECH Windpower.
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RESEARCH PROGRAM COMPONENTS

1. CONTROLLED FLIGHT EXPERIMENTS wrrn: PIGEONS AND MEASURED OBSERVATIONS OF
WILD BIRD FLIGHT ACTIVITY .

The opportunity to observe wild bird activity around wind turbines is limited by the number of encounters
that naturally occur. In order to accumulate enough data to make valid observations, the Task Force
elected to augment the observations of wild bird behavior in the Altamont Pass with flights of captive
birds.

The objective of this research is to determine how various factors, such as a wind turbine or a string of
turbines, affect the maneuverability and collision avoidance capabilities of powered or flapping flight (as
well as other activities) of birds.

To carry out this research, two homing pigeon lofts have been established: one loft is located within the
Altamont Pass Windplant; the other is located on the periphery of the Pass. Because the homing pigeons
will return to their home loft, the utilization of these birds enables the researchers to make several
hundred observations of flight behavior a week. In such flights, the homing pigeons quickly...establish the
direction they must take to return to their loft, making it easy to plan a release that requires the pigeons
to maneuver around at least one set of turbines (usually at the release site) while enroute.

In these field tests, individual pigeons are released at various locations under a variety of conditions.
Their behavior is observed and recorded visually and by the 3-D mechanical tracking device designed by
Dr. Kreithen. Factors and conditions which are being tested include wind direction and velocity, lighting
and range visibility, terrain, turbine type and array, and the operational status of the turbines during the
test period.

In addition, field researchers will take every opportunity to observe and record the kiting (riding the wind
currents) and diving flight activities of the raptors. Data from flights made under similar conditions and
terrain, in areas that do not contain wind turbines, will be compiled for comparison purposes.

The findings of this research, coupled with the information obtained in Boise regarding raptor visual and
auditory stimuli, will result in a series of controlled raptor flights to test the effectiveness, in terms of
altered flight behavior, that occurs when the visual and/or auditory profile of a wind turbine is altered.

A critical element of flight observations is the development and' utilization of the 3-D tracking system.
The Task Force will be flying birds and observing natural behavior under a variety of conditions to
determine what effect, if any, these factors have on the flight paths of birds maneuvering around wind
turbines. The tracking system integrates several pieces of information simultaneously, enabling
researchers to measure any variations in avian flight behavior.

In controlled flight situations, birds are released at scheduled intervals. The birds are then tracked by
a researcher. using a siting device (similar to a telescopic sight on a rifle) which is mounted on a laser­
baseJ range fmder. 'Ibis tracking device is coaxially mounted on a bracket with a video camera. The
bracket rests on a tripod to facil itate operation.
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The system simultaneously calculates height, azimuth (direction) and distance, thus establishing a bird's
location in space in relation to the turbines and the ground along the course of its flight path. With the
tracking device, the Task Force can accurately trace the flight of homing pigeons around turbines and
document the point at which a bird visibly reacts to th'e structure. During the course of experiments with
controlled birds, any activity of wild birds will also be observed and recorded by the 3-D tracking
system.

The tracking system is perhaps the most important means the Task Force will employ to demonstrate the
effectiveness of a specific form of treatment as a mitigation measure. After compiling a database of
behavior under various conditions, the Task Force will be able to quantify the differences in flight
patterns, if any, that are produced by specific mitigation measures employed on or around the wind
turbines.
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2. SENSORY PHYSIOLOGY OF RAPTORS

In order to test the validity of employing color, patterns, shapes and/or sound as a means of alerting birds
to the presence of turbines or otherwise altering th·eir behavior, the Task Force designed a series of non­
invasive experiments with raptors to establish what these birds can see or hear.

Over the years, naturalists have observed that certain colors and patterns appear to be an effective defense
in startling and deflecting potential predators of a specific species. The American Kestrel, for example,
has "eye spots" and a facial pattern in the plumage on the back of its head. This feature may function to
ward off potential predators, or robbers of its food, that approach the Kestrel from the rear. Many
predatory birds are· apparently reluctant to fly directly into the face of an enemy: the "eyes" seem to be
the main signal involved in this deterrence.

Three types of raptors - American Kestrels, Red-tailed Hawks, and Golden Eagles - are being studied
in a laboratory setting at the Raptor Research Center in Boise, Idaho, to determine their ability to
recognize wind turbines, turbine blade rotation, and the leading edge of a turbine blade. These studies
will also determine which colors, patterns, and sounds are detectable to the birds and which of these
produce the strongest reactions. The protocol (test procedure) for this type of experim~n~tion is well
established, having been used extensively for research on pigeons.

Data from these experiments will be used to devise field tests which will use f1 ight situations to determine
what visual or auditory stimuli can most effectively extend the range in which a bird can recognize a wind
turbine as an obstacle and take evasive action.

This research effort is integrated with the controlled flight experiments taking place in the Altamont Pass.
As behavioral observations are made in the field, they will be shared with Task Force researchers
working on sensory discrimination in the lab in Boise.

Early research on pigeons demonstrated their ability to distinguish rotating lines. The Task Force's
recent field observations of pigeon avoidance behavior around wind turbines strongly suggests that the
birds are able to distinguish the rotation of individual turbine blades. Based on these observations, lab
experiments will be devised to determine whether raptors are also capable of seeing rotating turbines
blades in a similar fashion.

Conversely, if the sensory physiology experiments find that a panicular color or pattern or sound appears
to have the potential of alerting a raptor to the presence of a turbine, thereby enhancing a bird's
avoidance skills, the field tests. can be devised to determine the effectiveness of employing that color
pattern or sound as a mitigation device in a Windplam.

It is anticipated that th is type of integrated testing will begin in the Spring of 1994.
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3. MORTALITY SEARCHES

At present, KENETECH Windpower field personnel are trained to spot and report any avian injury or
mortality to Ms. Weingart, the wildlife response coordinator. Incident reports and any other historical
data is under review by the Task Force in an effort to glean information that might suggest the cause and
circumstances surrounding a bird mortality or injury.

Mortality searches, or carcass surveys, are being conducted around the Model 33M-YS turbines and a
paired, or control, group of Model 56-100 turbines in the same vicinity.

This phase of research is designed, in part, to address an assertion by a few representatives of the Fish.
and Wildlife Service. They believe that KENETECH Windpower's new advanced wind turbine, the
Model 33M-YS, presents an increased hazard to birds flying in the Altamont Pass because of its large
rotor sweep area (33 meters).

The Model 33M-YS is a utility-grade wind turbine that generates electricity at rates competitive with
conventional power generating fuels. The overwhelming majority of KENETECH Windpower wind
turbines operating in the Altamont Pass are an earlier generation of turbines, the Model 56-100. The
rotor sweep of the Model 56-100 is 59 feet. . -
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ADDITIONAL RESEARCH

REGIONAL EAGLE POPULATION STUDY

The Fish and Wildlife Service has two distinct and often contradictory missions. The Law Enforcement"
division is charged with enforcing laws that are aimed at protecting individuals within a species such as
the Migratory Bird Treaty Act, the Endangered Species Act, and the Bald Eagle Protection Act. The
agency's other mission is to focus on population and habitat preservation, and to develop regulations that
protect the vitality of a spec.ific population.

It is unlikely that KENETECH Windpower will be able to totally eliminate the risk of avian mortalities
related to wind energy production. Therefore, it is necessary to determine the amount of losses which
can be sustained without jeopardizing the ability of specific species to maintain viable populations.

On September 1 and 2 of this year, KENETECH Windpower convened a conference of r:Jptor experts
which included representatives of the Fish and Wildlife Service and the Department of Fish and Game.
The purpose of the gathering was to design a study program to determine the size and reproductive rate
of Golden Eagles residing in the vicinity of the Altamont Pass and SoLano County, ~a1!fomia wind
resource areas.

The conference participants recommended a study in which Golden Eagles will be banded and equipped
with wing (patagiaI) tags andlor radio transmitters. A telemetry system was recommended to facilitate
the ground tracking of the birds which will, in turn, enable researchers to determine the range of the age
classes of resident eagles, the time eagles spend in various locales, and the type of activity occurring
within these locations. It is hoped that funding suppon will be obtained in order to begin work in late
1993.

COLUSION IMPACT DETECTION SYSTEM

For well over a decade, KENETECH Windpower has been operating wind turbines in the Altamont Pass.
Construction and maintenance personnel are on-site on a daily basis. In addition, since 1988, wildlife
studies have been conducted in KENETECH's Windplants. However, it was not until August of 1993
that a bird was observed being accidently struck by a wind turbine during a pigeon flight. In an effort
to capture more of these events and particularly those involving wild birds, an impact detection system
is being designed for testing"this Fall.

A four-eamera integrated video monitoring system will be installed at a location where multiple bird­
turbine collisions have occurred. These cameras will operate from dawn to dusk. The video tapes will
be randomly sampled at regular intervals. If, however, a carcass is found in an area around one of the
wind turbines monitored by the video camera, those tapes will be fully reviewed to see if the event was
captured.

A key part of this study will involve positioning the fOUf cameras to determine how best to capture the
critical field of view. Personal observations will also be conducted as pan of this study and used to
compare the effectiveness of remote tracking to that of personal observations.
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Given the infrequency of bird-turbine collisions and the thousands of wind turbines in the Altamont Pass,
the likelihood of recording an· impact is very low. Capturing a coliision on video tape could enable the
Task Force to fill critical gaps in its information base and possibly accelerate the timetable for making
effective mitigation recommendations.

This project is an initiative of the Electric Power Research Institute (EPRI) and will be funded by EPRI
and the U.S. Department of Energy (DOE) with KENETECH Windpower providing coordinating
support.
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SUMMARY

The research effort mounted by the Avian Resear.ch Task Force and funded by KENETECH Windpower,
combined with the level of talent being marshaled to conduct the program is extraordinary. The Task
Force is at a stage of testing research designs and developing equipment and field-testing procedures.
Data generation is ongoing with the pace of the research expected to quicken exponentially.

A considerable effort is being made to share each step of the avian research process with interested and
active parties such as environmental organizations and government agencies. This cooperative effort will
ensure that the "right questions" are being asked to guarantee the objectivity and integrity of the process,
of the data gathered by the Task Force, and of any mitigation measures it may recommend.

Prepared October 1993. For further information please contact
Richard C. Curry, Coordinator, Avian Research Task Force
KENETECH Windpower
1730 M Street, NW, Washington, DC 20036
202/833.8954 1!' 202/833.8960 (facsimile) 1!' 202/434.4569 (voice mail)

«:l KENETECH Windpower, October 1993.
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REVIEW OF AVIAN MORTALITY DUE
TO COLLISIONS

WITH MANMADE STRUCTURES

Michael LAvery
U.S. FISh and Wildlife Service

Ann ArbOr. Mic~\loan

INTRODUCTION

BIrds hive Uf'idOubtedly been colliding with manmade SlruClures ever s,nce humans
started building things Skyward. Tne earliest dOCumer>led InSlances of cOllls:on mo~!alt·

ty In thiS country are from the tat. ,aOI)'s (Coues 1876. Merriam 1885, afld the prODlems
continue unabated tOClay. The total avian monallty due 10 cOlilSIOflS w,t" manmade
Obstacles IS probebly grelter every year as buildings. lOwers. cr'umneys overhead
POWer lines. and other structures are erected tn ever'lncreaslng numDers Well (' 9761
prOVIdes an e.cellent rev.-w 01 bird m'Orallon. weatner. and COIllSlon mortailly
asaocllted with YIIr10US types 01 structures.

The bIOlogical s.gnihcance of colliSion mortality to any species ·s unknown There are
too many other factors. such as total population Size. natural mortallly levels. and other
human relatedanfluences, for whICh insulhCienl data eXISI 10 De aOle 10 put the ColliSion
monallty lactOf in proper persPectIVe. RecogniZing tnese i,mlta!IOns. Banks (1979)
recently anatyled a\/ian mortality. mcludlng cOlliSions. lelaled 10 I'\uman acllvl"es and
""mated that IbOUt ~ 75 million (0.05'1.) of the 10 billion annual Dlld deaths result from
cOlliSIOnS WIth manmade structures. •

In thiS ~r, I will dtscuss eaCh 01 the major sources of aVian COlliSion mortalily and
brielly revteW any pertinent invest'Oallons rece~lIy comoleled. currently Ir. orogress. or
Plannec tor the near I"'ure Where relevant, compafl!.on~ w,t'" mortality est,mates ')1
BankS p9791enc:t others will De made In addition, measures mal have Dee" developed
to reduce the amount of Vinous typeS 01 cOlliSIon mortat'ty wd' De mentioned

BaSIcally. this IS a revM!W. and the Informalion presented herl"" was oo:a,"e" fro~

the puDhsned hterature and through personal commU'l,cal,ons W:!" ,nveSllija:ols I, I"',S
f,eld Most of the ava'IaDle reports and l'ltCleS were c'eVlousl• cemp.lee lr" ar. a",
nOlaled Dlbhography (Avery el al 19781) For some 01 Troe mor:a',lv catego~les. ce':aln
.na1y$es were made to Obtl,n an ,nOtCahon of Itle ma~"'tude 01 I"\e annua' losses al
l'lo\;table to Ine" sources These Inalyses are deSC'l:>e::: In me apprOpr,aTe secI.olls.;l
Ihe d,scusslon

DISCUSSION OF MORTALITY SOURCES

TV and Radio To..,.
Since the mI(l195:)·s. bud lOsses al TV and radiO lowerS "lave a~~racle:: rr.,J~'" ane"·

I'on. esoec"lly tnroughout the Easlern United States Tnese structures a~d !~e,r 5..0
porton, gUY """reS campnse lhe largest s,ngle catego'y among I'll' a·..a,lao'e reoortS ,flO
artiCleS deall"V witn cOi11S1Ol'1 monallty (Avery et a' t 978at Tne a""l.Ia: losses due 10 CO"
hSI()l'1S Wltl'l towers have been ."mateo at 1.0 to 1 25 m,'loon D,~as (Ald"::h et al 1966.
BankS '979\ wt\lCh represents apprOlumately 0013 to G016 oerce~1 01 me lOla,
estimated atII\UIt aVlln mortality (Mayfield 1967 Banks ~ 979)

Because mortahty can very conSiderably from year to year ,'1 derrvlng my own
"t.mate 01 the yelrly number Of tower.«1I1ed blldS. I conSidered only sIud,es 0111 least
to years· duratiOn Just four Sludies meet th,s crner,01' tn'ee 01 mese reoo" fall mo,·
talilyonly so I restncteO the analYSiS to fall losses Table t Summ,rzes lI'e tall mO'l,hly
oata at lhe four lOCationS. each tower has been under ,nveSl'galoon lor alleast 11 years
The Wide rlnge Ifl 1.11 mortality ligures unde'scores tne neceSS"y 10' long·term In·
vestogatl()tls On a per tower baSil. WCTV at Tallahassee has recorded Ihe I'l'ghest
H'Son.1 mortahly (t305), fOllowed CloSely Dy WSGN al Nasl'\v,"e (1155) The lowest
seasonal me.n IS from WIve ,n Buffalo (611
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Oft bird losses due 10 striking
syslem 01 lelegraph WIres as a

dong one 3 mile (5 km) stretch
"/'les crlss·crOSSlng Ihe country
mites (853.300 km) of eIeC\flC

,e Instllule 1978). ewer 333,000
JW 22 kV (U.S DePanment of
Til of aerla' telephone cable and
;mlSSlon line elfeult may conSist
)ne or tWO grOund Wlfes ThUS, 1
. overllead wires A structure km
a'e S!rung A structure km may
,;etor or Wlre·km)
'"'e unit ··wlre·km" IS used In the
'ventlonal "Clrcurl km" because
y Queshon than IS the number 01
.':!( cif CirCUlI km by lour gives an
)/'l\iert structure km to wlIe·km
;~e to strtklng overhead wues. I
_'ce Only tnose studies deSign·
j ",oSI at Ihese were unsullable
a on tne number 01 eO/'lduClors.
;;"s a result. dala tram only a few
,',zed '" Table 2
"'5 Involve power lines labOve 22
tllased Nevertheless, Ihe dala
3~ kV power lines ellamlned by
Tllese lWO study Slles were tne
,at Ihe mortailly rates Ihe'e are
:.Ie 2)
, me varlallon In the durahon of
-all and assigned 0 5 yr 10 any
3'", ·June) or lall (July'December)
,e (Table 2) was ellamlned for a
~~ 1978) 22 OCIObe' 1977·31
. :;78) In my caleulallcns l'lese
- aOle 2) Table 2 hSIS the ac:ual
'·eses
''''estIMate tne acua !TIo':al'!y
'"1e pel/OdS used ,r t"'e calcula
-: only tile actua' "ul"!"':>ers 01
·ill~S Loss lotals co"ecleO 10'
: ::lecause not all 01 tnE studies

c 3",cularly ;'ea' I" View c1tl'e
..,a,cales that ar ,"I:e''''ed,ate
- C!"1a'a:ter,z,n~ 0"0 'osses al

,:c,'a:s navtnC;; ccrr.;;.a'acle 0"0
'es o"le'e"lces It'I l'\aO"a: and
""'o':a"ty may eXls: eve'l bel·

_s p'olecI,ons 01lOla' "'o':ahly
:a'Jlton Lee (19781 a'ld MeylH

~ '1'0": ,ntet'ts,'y loCO,I1S10n mo'·
:.i'e'en' haolta' tYDeS ,: wOl,;ld
:Jace' 10 nahonwloe 0' 'eg,onal

:::JJO',sned I"e proceeo,n,s 01 a
""," eleCI"C DOWe' l'ans-"s51on
; ,?, e,mer CUlfet'l'.y u",oe'lNay or
,;':!s oue 10 :Oll'S'O~·!a ... :~~. P':lwer
~:,nu;n~ 10 CO~::luCl w~.~ 1$ 10
=' ~y a'lC :>e"av'o' a: ::l0"'€' ,;;"es
J~'Y a1te~p, 10 ICCO..."' to' the

;r;' remOll.: C" carcasse~ ano In

vestlgalor error Also. lhey have aCQulreO conSiderable dala on blra thght reacor·s near
power lllleS and have charactellzea cOlliSIOn rales In terms 01 the till/nl '~le~s'l'es

across the lines
SeCond. Itle US FISh and Wlldhle SerVice (FWSI IS currently ,nvOlved In l",ee p'o

jec:ts In the Upper Midwesl AI Reo WI"g. MInnesota. me Service. ,n coope:alton Wltn
Norlhern Siaies Power Company. IS lnyeSllglMg lhe ellects ot • prOOOSed 345 kV
POWer line crOSSIng the MISSISSfPC)/ R,ver. PreconSlruCllOfl stU018S "'C/.,;08 radar
monItoring 01 bird movements through lhe area and laser beam s,mulat,onof a pOwer
line 10 determine the pOlenltal birO strIke incidence PoslconStruChon ellons w,lI con
centrale on assessments 01 bird morlallly al lhe line In North Dakota. tne FWS a'ea Of
lice at Bismarck In,haled a pOSt cara survey and cueShonnllre on bIro S:r,keS at'
overt\ead wiles to identify soeclhc prOblem areas ,n tne Slale Tne surlle" e'lc,!ed 37
reSPO"ses concerning 66 losses In 1978. anc Ihe survey WII: conllnue al leas! lnroug"
1979 (Cernohous 1978) The Norlhern Pra".. W.ldl,le Researe~ Cen~e' t"'WS) '"
Jameslown. Norlh Dakola, In CooPerallon With several u:,llty compan,es t'la~ des'9"'eo a
SIUCly 10 delermlne the magnllude and SIgnificance 0' oord st"..e mortalllv 10 all'an
populatIOns ThIS stUCly. which nas not yet commenced. Will concentrale ',rs: 01) ic"vwn
trouble lOOtS. and lhen eJq)al'4:l 10 olher a'eas ,nIne state II tne leve: of mO'la"tv ,t'I
dlcales a secono phase IS "'iarrarlled Tne mortality due to cofl'Slons W'!'" """,'es Will De
evalu.lea '1'1 the conlext ot olner. documented mOrtalily la:tors SuCrI as o;sease preoa
tlOn. a.,O hunlmg

F,nafly. tne Electr'c Power ResearCh Ins\llule. Palo Altc CaI,lo"lIa "as cOt'l!'a:le::l
for a mullt·year S"lCIy 01 \),rd IlIghl InleraCII()nS Wlttl overheaot'ansm'SSlon lI"es T"e ,n·
Itlal phase of lhe SIudy expected to begin ,n January 1980 w,lI be co":e,ned w'l"'. lne
oevelapment 01 leChniQues and proceOures 10' Cita COllec,on and a"a'ys,s ot btrO In·
leraChO'lS with transm'SSion Itnes

These anCl. hopefully. otner stuO..s WIll ulhmale1y pro,,:: answe's 10 l~e ouest'ons
concern,ng lhe magnllu~andb,ologlca' ,moortance ot 0':0 fosses al o"emeaa ',nes.
.no Will provide necessary alrecllon lor reauc,nl/ tne prOOlem

CONCLUSION
From IhlS revIew.•, 1$ apparel'll INlt Ihe primary source ot Coll,s,O" mO':a',!y among

b,rdS are no: tne sPeclacular. epISOdiC ellenlS 'ecolOed al StuClureS SuCt'l as Tlltowe's
an:: ~r piai'll stacks. OU! are tne small. ,ncreme",a' Icsses aSS:l:·.'eo ....,!'" t"'e
~'Ihons 01 k,lometers of pOwer anc eommu~Ica1ton I,r,es ano 'nt' ~""=~s 0' ;'ass "".."'
COWS ,"roug!'lO~' I~ cour:Ily losse~ horr. tne latter two sour:es a'e o;"leul~ 10 ooc"
ment be:...se mollalily a! anyone site IS usually so small ': woes unno:,:eO Hl')we.er
"",!'lOOwS Inc ovel~.dwiles legeme' w'tn roaO·relaleC losses ,Ba"'~s ':;79) <na" ae
COu"l 10' "ul'o'eos Of ,""Ihons 0' :)1'0 deat"'s a"nua"" .....·ne''''e· C· "0' s~:" "":"':al,',, 's
0' aroy OIOIOg ca' s,g"",c.nce 'e""a,n~ :C be aelerr.11neo ::l"r .~ .'f'''' e, ''''~ Of'·fl"· c. S ",'

te:!s 01 ooh,:'O" "ao,'a' 0851, ..:'·0'" a"lo o:t'le' "oJman'e iile: ac' ."·e~ ,.." '~~ii:'~ c'
:C,j,SIOt' I"\Or;a:,'y canr·o: oe lC;;no',:o
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Collision Course:
The Hazards of Lighted Structures and Windows to Migrating Birds

A Special Report by Lesley J. Evans Ogden for World Wildlife Fund Canada
and the Fatal Light Awareness Program, September 1996

APPENDIX 1, Bird Collision Literature Summary Table
(TV Tower Collisions)

Locations Years No. No. Predominant Reference •
Killed Soecies Soecies/GrouDs

WJBF-TV, Aiken, SC, USA 1962 400 32 Red eyed Vireo 766

Alleman, Iowa, USA 1972 726 406 (40%) Warbler 420

Baltimore, MD, USA 1964 1032 37 300 (29%) Ovenbird 669

Barrie, ON, CAN 1974 4900 1000 (20%) Bay-breasted Warbler, 900 337
18%) Ovenbird

Boston, MA, USA 1958 300 Warbler, Vireo 63

Boyleston, MA, USA 1971 158 29 134 (85%) Warbler, 95 (60%) Blackpoll 62
!warbler

Boylston, MA, USA 1970 350 29 266 (76%) Warbler 61

Buffalo, NY, USA 1978 359 51 44 (15%) Blackpoll Warbler, 36 (10%) 892
Ovenbird, 35 (10%) Swainson's Thrush, 25
7%) Red-eyed Vireo

Buffalo, NY, USA 1974 651 Warbler 169

Buffalo, NY, USA 1970 534 46 105 (20%) Yellow-rumped Warbler, 63 (12%) 775
Black-throated Blue Warbler

Carolinas, USA 1962 4189 61 !American Redstart, Ovenbird, Vireo 5

Cedar Rapids, lA, USA 1963 rrhrush, Warbler 585

Chapel Hill, NC, USA 1956 2500 40 [Warbler, Thrush Chat
1957) Mal

Chapel Hill, NC, USA 1956 2500 lWarbler 159

Charleston, NC, USA 1954 1000- 24 [Warbler, Common Yellowthroat Chat
E18 (1954)

18(4)
Charleston, SC, USA 1962 Red-eyed Vireo, Ovenbird, American 766

Redstart
CHRE-TV, Regina, SK, CAN 1965 172 [Warbler 90

CKCK-TV, Regina, SK, CAN 1965 227 [Warbler 90

CKVR-TV, Barrie, ON, CAN 1975 175 Bay-breasted Warbler, Ovenbird, 414 (10%) 840
Red-eyed Vireo, 313 (8%) Chestnut-sided
!warbler

Columbia, MN, USA 1963 941 Red-eyed Vireo, Ovenbird 585

Dallas TX, USA 1960 11 1 Yellow Rail 85
Davenport, lA, USA 1960 281 25 rrhrush, Warbler 506

Dayton, OH, USA 1966 305 49 Red-eyed Vireo, Golden-crowned Kinglet, 590
Ovenbird

Des Moines, lA, USA 1974 1500 750 (50%) Red-eyed Vireo 415

IWEAU-TV, Eau Clair, WI, USA 1957 1525 40 [Warbler 404

[WEAU-TV, Eau Clair, WI, USA 1957 2972 42 [Warbler 116
Elmira, NY, USA 1966 270 Ovenbird 644

Elmira, NY, USA 1969 300 Bay-breasted Warbler 647
Elmira, NY, USA 1972 540 55 lWarbler 649
Elmira, NY, USA 1975 800 40 198 (25%) Bay-breasted Warbler, 78 (9.8%) 411

Ovenbird, 110 (14%) Maqnolia Warbler



Erie County, NY, USA 1977 1397 50 168 (12%) Bay-breasted Warbler, 154 (11%) 172
Ovenbird, 112 (8%) Magnolia Warbler

FL, USA 1964 4707 37 4646 (99%) Warbler 154

FL, USA 1971 2500 42 Warbler 394

FL, USA 1972 1347 49 1199 (89%) Warbler 744

Grand Bahama Is, USA 1966 136 22 Gray-cheeked Thrush, Blackpoll Warbler 401

Uacksonville, FL, USA 1964 2000 1900 (95%) Warbler, 273 (14%) Blackpoll 193
Warbler

~acksonville, USA 1970 146 Warbler 633
~acksonville, USA 1967 174 Ovenbird 635
KCMO-TV, KS, MO, USA 1975 67 23 (34%) Mourning Oove 289
KOMU-TV, Columbia, MO, USA 1954 1887 63 354 (19%) Common Yellowthroats, 313 290

1t17°/~) Grav Catbird
KROC-TV, Ostrander, MN, USA 1961- 3507 84 619 (18%) Northern Waterthrush, 516(15%) 729

62, Red-eyed Vireo
1972-

74
KTOL-TV, Coweta, OK, USA 1974 117 28 64 (55%) Nashville Warbler 554
Lawrence, KS, USA 1969 19 Thrush and Sparrow 545
Lennox Power Plant, Barrie, London TV 1974 7550 1359 (18%) Bay-breasted Warbler, 1129 283
ON, CAN (15%) Red-eyed Vireo, 1038 (14%)

Ovenbird, 920 (12%) MaQnolia Warbler
London, ON, CAN 1970 Ovenbird, Warbler 279
Madison, WI, USA 1968 493 33 Thrush, Warbler, Warbler 677
Maryville, MO, USA 1972 71 33 Sparrow 69
MI, USA 1954 230 Blackpoll Warbler 224
Moosejaw, SK, CAN 1959 33 13 Yellow-rumped Warbler, Orange-crowned 426

Warbler
NY,USA 1959 110 Warbler, Vireo 663
Olney, IL, USA 1978 622 36 1498 (80%) Warbler 351
Omega Tower, LaMoure, NO, USA 1973 1417 51 Finch 38
Omega Tower, LaMoure, NO, USA 1972 255 58 Finch 39
Omega Tower, LaMoure, NO, USA 1972 226 66 Warbler 39
Omega Tower, LaMoure, NO, USA 1971- 937 102 Warbler, Vireo 42

73
Omega Tower, LaMoure, NO, USA 1971 152 41 Warbler, Vireo 25
ON, CAN 1961 1115 57 156 (14%) Ovenbird, 99 (8.9%) Chestnut- 64

sided Warbler, 91 (8.2%) Bay-breasted
Warbler,91 (8.2%) Red-eyed Vireo

ON,CAN 1962 3446 66 [Thrush, Warbler, Vireo 65
ON, CAN 1963 1190 71 [Thrush, Warbler, Vireo 66
Orion, IL, USA 1959 88 Swainson's Thrush, Warbler 505
Philadelphia, USA 1948 warbler 603
S. Atlantic coast, USA 1954 Ovenbird, Red-eyed Vireo 156
S. Erie County, NY, USA 1967- 4094 82 450 (11 %) Ovenbird, 409 (10%) Golden 167

71 Crowned Kinglet, 287 (7%) Blackpoll
Warbler, 287 (7%) Gray-cheeked Thrush,
246 (6%) Vireo

South Bend IN, USA 1959 49 Swainson's Thrush, Warbler 505
Topeka Tower, KS, USA 1967 800 43 240 (30%) Nashville Warbler 152
Topeka, KS, USA 1955 16 2 15 (94%) Mourning Warbler, 1 (6%) 83

Connecticut Warbler



Various 16118 2498 (15.5%) Ovenbird, 1950 (12.1 %) 259
rrennessee Warbler, 1418 (8.8%) Red-eyed
IVireo, 1418 (8.8%) Maanolia Warbler

Vero Beach, USA 1970 31 Warbler 633

~BAl-TV, Baltimore, MD, USA 1970 1965 43 489 (25%) Ovenbird, 410 (21%) Red-eyed 671
Wireo

WBAl-TV, Baltimore, MD, USA 1973 180 Warbler 673

WBAl-TV, Baltimore, MD, USA 1970 1800 41 435 (24%) Ovenbird, 391 (22%) Red-eyed
!Vireo, 148 (8%) Black and White Warbler,
115 (6%) Common Yellowthroat, 81 (5%)
Maanolia Warbler

WBAl-TV, Baltimore, MD, USA 1964- 3595 74 899 (25%) Ovenbird, 468 (13%) Black-and- 136
66 white Warbler, 395 (11%) Magnolia Warbler

WBDO-TV, Orlando, Fl, USA 1970 2790 51 y.Jarbler 633

WCIX-TV, Homestead, USA 1970 300 ~arbler 633

WCSH-TV, Sebago, USA 1973 300 Warbler, Thrush 292

WCTU-TV,Tallahassee, USA 1962 249 Red-eyed Vireo 578

WCTV-TV, leon County, Fl, USA 1963 735 ~1 (11 %) Bobolink 191

WCTV-TV, leon County, Fl, USA 1964 709 335 (47%) Yellow-rumped Warbler 713

WCTV-TV, leon County, Fl, USA 1973- 3864 109 896 (23%) Red-eyed Vireo, 219 (6%) 899
75 Ovenbird, 159 (4%) Common Yellowthroat,

140 (4%) Magnolia Warbler
WCTV-TV, Tallahassee, USA 1960 237 53 Warbler 633

WCTV-TV, Tallahassee, USA 1960 384 230 (60%) Sparrow 637

WEAU-TV, Eau Clair, WI, USA 1968 145 Kinglet, Warbler 629

WECT & WWAY-TV, SE NC, USA 1971- 7270 1023 (14%) Common Yellowthroat, 925 888
77 (13%) American Redstart, 865 (12%)

Ovenbird, 701 (10%) Red-eyed Vireo, 549
8%) Black-and-white Warbler

WECT-TV, NC, USA 1971- 3070 84 Warbler, Sparrow, Thrush, Vireo, 583 (19%) Chat
72 Common Yellowthroat, 288 (9.4%) Black- (1976)

hroated Blue Warbler, 267 (8.7%) Ovenbird, 140(1 )
218 (7.1%) Yellow-rumped Warbler, 163
5.3%) Gray Catbird

WEHN-TV, Deerfield, NH, USA 1959 130 74 (57%) Ruby-crowned Kinglet 661

West Brands, lA, USA 1970 58 16 Kinglet, 14 (24%) Nashville Warbler, 9 (16%) 1022
Ruby-crowned Kinglet, 8 (14%) Yellow-
rumped Warbler, 7 (12%) Golden-crowned
Kinglet

IWFMJ-TV, Youngstown, OH, USA 1975 1057 39 Warbler, 317 (30%) Ovenbird 78

WFMS-TV, Youngstown, OH, USA 1977 315 Bay-breasted Warbler, Blackpoll Warbler 873

WHEN-TV, Syracuse, NY, USA 1959 45 Thrush, Vireo, Warbler 662

WHIO-TV, Dayton, OH, USA 1967 348 45 Red-eyed Vireo, Warbler 591

!WHNT-TV, Huntsville, USA 1976 42 18 27 (64%) Warbler 896

WIS-TV, Columbia, SC, USA 1969 500 20 !Warbler, Thrush, Vireo, Common 165
Yellowthroat, Magnolia Warbler

!WJBF-TV, Aiken, SC, USA 1962 200 32 148 (24%) Swainson's Thrush Chat
(1963),

Mar
IWJBF-TV, Aiken, SC, USA 1962 400 32 1239 (60%) Red-eyed Vireo 601

IWMC-TV, Memphis, TN, USA 1961 19 11 ~arbler, Vireo 176

!WMC-TV, Memphis, TN, USA 1964 99 21 58 (58%) Red-eyed Vireo 176
WPSK-TV, Clearfield Co. PA, USA 1969 75 Brown Creeper, Kinglet, Warbler 1039



Bold mdlcates where number gIVen IS an estimate or a mmlmum
*Numbered references refer to Avery, M.L., P.F. Springer, and N.S. Dailey (1980). Avian mortality at man-made
structures: An annotated bibliography (revised). U.S. Fish and Wildlife Service, Biological Services Program,
National Power Plant Team, FWS/OBS-80/54. 152pp.

[WSM &WNGE-TV, Nashville TN, USA 1976 406 43 63 (16%) Ovenbird, 61 (15%) Tennessee 920
Warbler, Magnolia Warbler, Bay-breasted
Warbler

[WSM &WSIX-TV, Nashville TN, USA 1971 3560 Warbler, 845 (24%) Tennessee Warbler, 631 452
(18%) Ovenbird, 429 (12%) Black-and-white
Warbler, 420 (12%) Magnolia Warbler

WSM-TV, Nashville TN, USA 1967 160 12 115 (72%) Blackpoll Warbler 448

[WSM-TV, Nashville TN, USA 1968 5408 ~380 (81%) Warbler 450

[WSYE-TV, Elmira, NY, USA 1963 200 36 [Warbler 342

[WSYE-TV, Elmira, NY, USA 1968 260 30 [Warbler 346

WSYE-TV, Elmira, NY, USA 1973 465 39 [Warbler 351

[WSYE-TV, Elmira, NY, USA 1974 844 246 (29%) Bay-breasted Warbler 352

WSYE-TV, Elmira, NY, USA 1977 3874 48 1227 (32%) Bay-breasted Warbler, Magnolia 353
lWarbler, 311 (8%)Ovenbird, 218 (6%)
Swainson's Thrush

Youngstown, OH, USA 1975 1050 305 (29%) Ovenbird 27
..


